Objectives The aim of the present study was to examine the associations of current smoking with five other unhealthy lifestyle behaviors among urban civil servants in Japan according to sex and occupational category. Methods The study included 10,232 urban civil servants in Japan who presented for a health check-up in 2011. We analyzed data on anthropometric measurements and selfreported lifestyle factors. Results Current smokers had a higher BMI than never smokers in white-collar workers, but not in blue-collar workers of both sexes. There were strong associations of current smoking with irregular breakfasting regardless of sex and occupational category. In males, current smokers were less likely to take exercise than ex-smokers in both occupational categories. Conclusions The associations of current smoking with other unhealthy behaviors were modified by sex and occupational category. These results are useful for understanding the health risks among smokers according to sex and occupational category.
Introduction
Smoking increases the risk of total mortality and is the most important of the risk factors for cardiovascular diseases [1] . In Japan, 27.8 % of male deaths and 6.7 % of female deaths are estimated to be attributable to smoking [2] . A large-scale population-based cohort study in Japan examined the combined effects of six healthy lifestyle behaviors, and reported that the life expectancy of smokers with all five of the other healthy behaviors was shorter than that of current nonsmokers with zero or one healthy behavior in both sexes [3] .
Smoking status has been reported to be associated with various factors, for example, age [4] [5] [6] , residential area [5] [6] [7] , education level [4, 8] , marital status [4, 6, 7, 9] , income [6, 7, 10] , occupation [5, 6, 11, 12] , employment status [7] , other smokers in the household [7] , household size [5] , job strain [13] , social capital [14] , and mental health [15, 16] . Moreover, it appears that smokers are more likely to engage in unhealthy behaviors. It is noteworthy that in the above-mentioned Japanese cohort study, a trend toward longer life expectancy with an increasing number of healthy behaviors was observed even in current smokers [3] . Therefore, investigating associations of current smoking with other unhealthy lifestyle behaviors is necessary to determine the latent health dangers among smokers.
In evaluating the associations, sex differences should be considered. Men and women seem to be differentially exposed or vulnerable to the determinants of health [17] . A Canadian study suggested that the health of men is more affected by lifestyle behaviors, while the health of women is more affected by social structural and psychosocial factors [17] . In Japanese civil servants, more lifestyle factors were correlated with smoking status in males than in females [4] ; current smoking was significantly associated with less physical activity or higher alcohol consumption only in men and with irregular breakfast consumption in both men and women [4] .
In addition, the association between smoking status and other lifestyle behaviors might vary according to occupational categories. Blue-collar workers were reported to smoke more heavily, start smoking at a younger age, and be less likely to quit smoking compared with white-collar workers because of their physically and mentally demanding work or cultural practices in their worksites [18, 19] . Differences in smoking status and other lifestyle behaviors between white-and blue-collar workers may lead to a difference in the risk for total mortality among smokers between these two groups.
To date, however, there are few studies that have investigated differences in the associations between smoking status and other lifestyle behaviors among occupational categories. The aim of the present study was to examine the associations between current smoking with other unhealthy lifestyle behaviors among urban civil servants in Japan by sex and occupational category.
Materials and methods

Study population
Subjects were civil servants of a local government in Aichi prefecture who were aged 20-59 years, and had a health check-up at one health care center in 2011. We analyzed the anonymized data of anthropometric measurements and lifestyle factors derived from the health check-up. Lifestyle behaviors were self-reported in a questionnaire. Body mass index (BMI) was calculated on the basis of measured height and body weight. A total of 955 subjects who did not completely answer the relevant questions for the purpose of this study were excluded, leaving 10,232 (6249 male, 3983 female) in the analysis. This study was approved by the Ethics Committee of Nagoya University School of Medicine (Approval No. 2012-0290).
Questionnaires
An onymous and self-administered questionnaire was used in the health check-up. It included questions regarding age, sex, occupation, and lifestyle factors, including smoking, alcohol drinking, exercise, sleep duration, and breakfasting. According to the International Standard Classification of Occupations 2008 by the International Labor Organization, all civil servants were categorized into the six following major occupational groups: managers, professionals, technicians and associate professionals, clerical support workers, plant and machine operators, and elementary occupations [20] . Based on these occupational groups, subjects were divided into two occupational categories: white-collar (managers, professionals, and clerical support workers) and blue-collar (technicians and associate professionals, plant and machine operators, and elementary occupations).
Smoking status was categorized as never, ex-, and current smoking. Alcohol drinking habits were assessed by alcohol drinking status, frequency of drinking, and alcohol consumed per day. Alcohol drinking status included never, ex-, and current drinking. In current drinkers, subjects who drank almost every day and consumed more than 46 g of alcohol for males and 23 g of alcohol for females were defined as heavy drinkers and the others as light drinkers. The cut-off values for alcohol consumption were suggested by a pooled analysis of Japanese cohort studies to minimize the risk of mortality [21] . Exercise was defined as 30 min or more of physical activity at a time. Healthy lifestyle behaviors were defined as follows: not drinking heavily, exercising 1 or more days per week, sleeping 6.0-7.9 h/day, eating breakfast every day, and a BMI of 18.5-24.9 kg/m 2 .
Statistical analysis
Male and female subjects were analyzed separately. Differences in the proportions of age groups, BMI, and lifestyle factors were tested using Pearson's Chi-squared test. Odds ratios (ORs) and 95 % confidence intervals (CIs) of smoking status (current smokers vs. never smokers and exsmokers vs. current smokers) for unhealthy behaviors were calculated by multiple logistic regression analysis.
Covariates included age groups (20-29, 30-39, 40-49, 50-59 years for white-collar workers and 20-39, 40-49, and 50-59 years for blue-collar workers), BMI (\18.5, 18.5-24.9, and C25.0 kg/m 2 ), alcohol drinking (not drinking heavily and drinking heavily), exercise (C1 and 0 days/week), sleep duration (6.0-7.9 and \6 or C8 h/-day), and eating breakfast (7 and 0-6 days/week). The two younger age group categories were combined for bluecollar workers because of the small number of workers aged 20-29 years. Linear regression analysis was used to compare BMI with the same covariates as in the multiple logistic regression analysis. A two-tailed p value \0.05 was considered to be statistically significant. All analyses were conducted using STATA version 11.0 (Stata Corp., College Station, TX, USA).
Results
The distributions of age, BMI, and lifestyle factors by smoking status are shown in Tables 1 and 2 . The proportions of current smokers were higher in old workers than in young workers regardless of sex and occupational category. For white-collar workers, ex-and current smokers had a higher BMI than never smokers regardless of sex, while this association was not seen in blue-collar workers. As for lifestyle factors, alcohol drinking and having breakfast were associated with smoking status in both sexes in both groups of workers. On the other hand, associations between smoking status and sleep duration for males and exercise for females were not significant in either occupational category. Table 3 shows the associations between smoking status and other lifestyle behaviors in a comparison of current smokers with never smokers. Drinking heavily and irregular breakfasting were more prevalent in current smokers than in never smokers regardless of sex and occupational category. As for BMI, current smokers were more likely to be overweight than never smokers in male and female white-collar workers, but not in blue-collar workers. Similarly, regression analysis showed that the BMI of never smokers was significantly lower than that of current smokers in white-collar workers, but not in blue-collar workers, in both males and females (b = 0.54, p \ 0.001 and b = -0.16, p = 0.51 for male white-and blue-collar workers, respectively, and b = 1.11, p = 0.009 and b = 0.10, p = 0.76 in white-and blue-collar females, respectively). Current smokers were less likely to take exercise than never smokers in white-collar workers, while current smokers were more likely to have abnormal sleep duration than never smokers in all females combined (OR 1.49; 95 % CI 1.09-2.04). Table 4 shows the associations between smoking status and other lifestyle behaviors, comparing current smokers with ex-smokers. Strong associations between current smoking and irregular breakfasting were also found in this analysis. A sex difference was seen in the association of smoking status with exercise. In males only, current smokers were less likely to take exercise than ex-smokers in both white-and blue-collar workers. Other unhealthy behaviors that had significant associations with current smoking in males were overweight for white-collar workers and underweight for blue-collar workers. In females, there were no significant associations between current smoking and other unhealthy behaviors except for abnormal sleep duration in white-collar workers.
Discussion
This study found differences between white-and bluecollar workers in the association between smoking status and BMI in both males and females. In previous reports, the influence of smoking on weight has been inconclusive. A study of employees of a Japanese financial firm found that smoking was associated with an increased BMI over a 2-year period and smokers had behavior leading to an increase in BMI among men [22] . On the other hand, Values are presented as % BMI body mass index another large population-based study in Japan showed that overweight subjects with a BMI of C25 kg/m 2 were more likely to be never or former smokers or less heavy current smokers than lean people with a BMI \21 kg/m 2 in both men and women [23] . These inconsistent findings could be related to the occupational composition of the study participants. This means that the association of smoking with an increased BMI in employees of a Japanese financial firm may result from the high proportion of whitecollar workers. Our finding that smokers were more likely to be overweight than never smokers in white-collar workers, but not in blue-collar workers, should be confirmed in another study population. In contrast, this study found that current smokers were more likely to have a lower BMI than ex-smokers in male blue-collar workers. This could result from concomitant weight gain in ex-smokers, which was well documented in a previous study [24] . On the other hand, this trend was unclear among white-collar workers. This might arise because blue-collar ex-smokers increase their food intake instead of smoking to cope with their working conditions, which are more stressful and unsatisfactory than those of white-collar workers [19] .
In this study, irregular breakfast consumption was found more frequently in current smokers regardless of sex or occupational category. The strong association between current smoking and irregular breakfasting was reported in previous studies [4, 25] . In addition, a study that investigated associations between smoking and intake of various foodstuffs demonstrated lower consumption of fresh vegetables, yellow and green vegetables, and fruit by smokers [26] . These findings might suggest that smoking induced changes in taste or loss of appetite. A population-based cohort study in Japan showed that omitting breakfast was associated with higher mortality from all causes for both men and women [27] . Another report showed a combined effect of smoking and lack of breakfast on the prevalence of diabetes [28] . Therefore, the association between current smoking and irregular breakfasting may augment the health dangers of smoking.
Several studies have reported that current smokers drink alcohol more often and in greater quantity than non-smokers [29, 30] . A recent large population-based cohort study in Scotland showed the combined effect of current smoking and heavy drinking, such that heavy drinking increased allcause mortality of current smokers, although heavy drinking did not affect mortality in never smokers [31] . This effect was biologically supported by neurochemical studies suggesting an interaction between ethanol and nicotine [32] . The same study showed that heavy drinkers also had a higher mortality risk than light drinkers in ex-smokers [31] . This demonstrated that the combined effect of smoking and drinking remains after smoking cessation.
As for sleep duration and exercise, differences in the associations with smoking status were clearer between sexes rather than between occupational categories. First, in our study, current smokers were more likely to have abnormal sleep duration than never smokers in females only. This result agreed with an epidemiological study using polysomnography, which demonstrated that, compared with never smokers, current smokers had less total sleep duration [33] . Regarding the effect of smoking on sleep, smoking was reported to disrupt sleep continuity and have a negative impact on sleep architecture through a number of distinct mechanisms [33] . Moreover, it is known that sleep disturbance is a risk factor for early relapse after initial smoking abstinence [34] . On the other hand, a sex difference in sleep duration has been inconsistent in previous studies [35] [36] [37] .
Second, our study demonstrated that ex-smokers were more likely to take exercise than current smokers in males only, and not in females. Similar results were seen in a previous cross-sectional study of Japanese subjects, which reported that male ex-smokers were more likely to take exercise, whereas female smokers were more likely to take exercise [38] . To date, a number of studies have examined a relationship between smoking cessation and exercise. A meta-analysis reported that exercise could have a positive effect on cigarette cravings and tobacco withdrawal symptoms [39] . Conversely, a longitudinal study in healthy Japanese men found that habitual exercise decreased in relapsed smokers during follow-up, suggesting that smoking weakens exercise habits [40] . This might partly explain the more ex-smokers to take habitual exercise. Therefore, it might be an effective strategy to promote exercise in smoking cessation programs.
This study has several limitations. First, the lifestyle behaviors reported by the study subjects might not be completely accurate because the questionnaire was onymous. Second, the sample size of female smokers was rather small because of the low smoking rate among Japanese females. Third, there were occupations that were difficult to classify into one of the two occupational categories. These limitations might have weakened the statistical power to detect the associations between current smoking and other unhealthy behaviors. Moreover, socioeconomic factors and psychosocial factors were not taken into account in this study. Therefore, we could not investigate which factors specifically accounted for the differences in the associations of smoking status with other lifestyle behaviors between occupational categories. Finally, the study subjects may not fully represent all the white-or blue-collar workers in Japan because urban civil servants were found to have less anxiety about their employment and more income than other workers in Japan [4] . Therefore, generalizations to the whole Japanese population should be made with caution.
In conclusion, this study found that the associations of current smoking with other unhealthy behaviors were modified by sex and occupational category. These associations suggested that smokers were more likely to engage in other unhealthy behaviors.
